B etween 2001 and 2006, the Ontario government introduced a menu of new primary care models characterized by requirements such as patient enrolment (i.e., rostering), group-based care and physician remuneration comprised of various combinations of fee-for-service, capitation, pay-for-performance and salary. Group practice of 3 or more physicians is required in almost all new primary care models, as is the provision of after-hours services. [1] [2] [3] This was a dramatic change in Ontario's primary care landscape. For example, in fiscal year 2000/01, more than 98% of family physicians were paid using fee-for-service alone. 4 However, by 2010/11, only 35.2% of physicians were paid through fee-forservice, with the remainder in a new primary care model (for at least part of the year). The new models are voluntary and, barring a current entry cap of 20 physicians per month for capitation-based models, Ontario physicians can join at any time. As of March 2011, close to 10 million Ontario Health Insurance Plan (OHIP) beneficiaries were rostered.
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Although research is ongoing regarding primary health care and physician payment methods, little is known about the basic characteristics of the different primary care models, such as the characteristics of physicians, number of patients by enrolment status, number of visits per patient or percentage of patients who see only their rostering physician/group. Two recent studies provide some insight; however, they either present aggregate statistics (across an 8-year period and payment models) 5 or exclude a nontrivial number of nontraditional fee-for-service physicians. 6 We sought to fill this gap by describing, from the statistical perspective of Ontarian physicians, differences across the most common primary care models for all physicians.
Methods

Study design and setting
We conducted a cross-sectional study of the population of family physicians in Ontario who billed OHIP, by primary care model, for fiscal year 2010/11. A single fiscal year was employed because it corresponds to the relevant period for payment for models with respect to various maximums, incentives and bonus payments. We used fiscal year 2010/11 as it was the most recent data to which we had access.
Data sources
Three administrative databases were linked: the Corporate Provider Database provides data on physicians (age, sex, country of medical school graduation, primary care model affiliation, rurality); the OHIP database lists physician claims; and the Client Agency Program Enrollment database covers rostering. All individual patient and physician identifiers were encrypted by the Ontario Ministry of Health and Long-Term Care to anonymize the data. These data are the only administrative data source for primary care use in Ontario and are frequently used in analyses due to their comprehensiveness.
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Participants
We use the term "physician" to refer to both general practitioners and physicians with a specialty in family medicine as listed in the Corporate Provider Database. We restricted the sample to active physicians who either billed at least Cdn $1 for 1 of the 3 most common fee codes billed (A007 [intermediate assessment], A001 [minor assessment] or A003 [general assessment]), or (ii) rostered at least 1 patient. We deleted a very small number of physicians with practice sizes of more than 10 000 and with a percentage of total billing from the 3 most common fee codes that was below 20%.
Variables
We categorized primary care models into 4 broad groups: feefor-service, noncapitated models, capitated models or other. A brief description of each model is provided in Table 1 . The fee-for-service group includes physicians providing traditional "full-service" primary care and a heterogeneous mixture of "other" fees-for-service, including physicians who practice a formal specialty in addition to family medicine, locums, physician-specialists whose practices focus on such areas as sports medicine or psychotherapy, and physicians covered by the Emergency Department Alternative Framework Agreement who are primarily paid per diems.
The noncapitated models include Family Health Groups, which are paid mainly fee-for-service, plus incentives and bonuses, and a small fee for voluntarily rostering patients; Comprehensive Care Management, which is similar to a Family Health Group in its payment mechanism, except it is not a group model; and physicians in the Rural and Northern Physician Group Agreement, the Group Health Centre, Community Sponsored Agreements, and the Weeneebayko Area Health Authority. Rural models tend to be distinct from the other noncapitated models because their remuneration is more complex and is often not fee-for-service (because their rural location may limit the number of patients in the practice).
The capitated models (where patient rostering is required) include Family Health Organizations, which are paid capitation blended with fee-for-service, together with incentive and bonus components, and Family Health Networks, which are similar to Family Health Organizations but with a smaller capitation component (i.e., a smaller basket of capitated services).
We classify physicians affiliated with the same primary care model all year in model-specific categories. Although physicians can be affiliated with a single model at a time, some physicians changed models during the study period. Physicians who changed between Comprehensive Care Management and Family Health Groups, or between Family Health Networks and Family Health Organizations, were separately identified. All other switchers, and all remaining physicians in a structured payment model, were classified in the "other" category. Physicians not affiliated with any primary care model all year were labelled as traditional fee-for-service. Physicians doing locums and having focused practices were identified as "other" fee-for-service.
Patients are assigned to (perhaps multiple) physicians based on having been seen or rostered. This excludes OHIP beneficiaries who were neither rostered nor saw any physician during the study period.
International medical graduates were defined as physicians who obtained their medical degrees outside of Canada and the United States. 7 Three rurality categories were defined using the Rurality Index of Ontario as follows: urban (rurality index 0), semiurban (rurality index 1-39), and rural and remote (rurality index ≥ 40). 8 The number of days worked was calculated based on the number of days on which a physician provided at least 1 service (either fee-for-service and shadow claims).
We identified a patient visit as all claims submitted by the same physician for the same patient on the same day. For the analysis of primary care services (Tables 2-5), we excluded laboratory services (fee codes beginning with an L), unscheduled services (fee code A888A), and emergency department services (fee codes beginning with an H). For the analysis of total services (Table 6 ), we decomposed total services provided into 3 categories: primary care services (all services in the Family Health Organization basket of capitated services); unscheduled visits and emergency or emergency-equivalent services; and all other nonlaboratory services provided by physicians.
Although this study is (statistically) framed from the physician's perspective, we classified patients into 5 mutually exclusive enrolment categories (from the patient's perspective). For each enrolment category, we further classified patients into 6 mutually exclusive patient visit groups based on their formal enrolment status and observed pattern of visits with all physicians. The patient classifications were then tabulated from the physician's perspective to illustrate the nature of the patient population seen by those physicians in each model.
Statistical analyses
Our descriptive analyses include the number (and percentage), mean, minimum, maximum, median and standard deviation. Because the data contain the entire physician population of Ontario, the unadjusted descriptive analyses should not be interpreted as estimates. Therefore, 95% confidence intervals are not reported. We performed analyses using Stata 14.
Results
Our final sample included 11 626 family physicians. Table 2 presents the characteristics of physicians by primary care model. The 3 most popular models (by physician headcount) were traditional fee-for-service (29.1%), Family Health Groups (23.8%) and Family Health Organizations (23.7%). Physicians' mean age was 51.3 years, 38% were female and 24% were international medical graduates. Younger physicians were in capitated models (50.6 years old), whereas older physicians were in noncapitated models (52.7 years old).
There were fewer female physicians in fee-for-service (36%) than in capitated models (40%). A much lower share (15%) of physicians in capitated models were international medical graduates relative to noncapitated models (33%). The average physician billed 206 days per year, with physicians in capitated (236 d) and noncapitated (237 d) models billing more days per year than physicians in fee-for-service (160 d). The mean group size, for group practices, was by far the highest for Family Health Groups (59.7), followed by Family Health Organizations (16.1) and Family Health Networks (10.4). Most of the physicians in fee-for-service and noncapitated models were in urban areas. No physicians in capitated models were in urban areas; most were in semiurban areas. Given the heterogeneity within the rural models, it is hard to draw any strong conclusions regarding them in this study. Table 3 presents the mean number of patients rostered or seen by a physician. Care must be taken in interpreting the total column because fee-for-service models do not roster, rostering is voluntary for the noncapitated models and rostering is a requirement (with some caveats) for capitated models. Including rostered patients who were not seen in the year, the mean practice size was 1888, with the minimum less than 10 and the maximum 18 000. Average practice size is slightly larger among capitated models (2046 patients) and much larger among noncapitated models (2528 patients). Most patients were rostered in both noncapitated (53.4%) and capitated (71.1%) models. However, the share of patients rostered but not seen is larger in capitated (21.6%) than in noncapitated (14.8%) models. Figure 1 shows the distribution of physicians by practice size in increments of 500 patients. The 4 largest primary care models have a somewhat bell-shaped distribution, with most physicians having a practice size between 1500 and 2500 patients. There is a nontrivial percentage (4.7%) of physicians with practice sizes exceeding 5000, with most of these physicians affiliated with Family Health Groups. Table 4 presents the mean number of visits per patient during the study period based on each patient's rostering status. Overall, patients saw a physician 2.8 times. Across all models, rostered patients saw their physician more (2.9-3.0 visits) than nonrostered patients did (2.6 visits). Physicians in noncapitated models saw their patients more than did those in capitated models. Details regarding the average percentage of patients by enrolment category and visit group, for fee-forservice and the 4 most common primary care models, can be found in Appendix 1, available at www.cmajopen.ca/content/ 4/4/E679/suppl/DC1. Figure 2 plots the distribution of the mean number of visits per patient by physician. Appreciable variation across physicians Note: FP = family physician, SD = standard deviation. *Minimums are rounded to the closest 10, 50 or 100. Maximums are rounded down to the closest 500 †For fee-for-service physicians, the counts for "rostered" , "rostered and seen" , and "total" are not comparable with the other primary care models. in the mean number of times they see each patient can be seen. Between 71% and 87% of physicians in primary care models saw their patients between 2 and 5.9 times each during the study period, whereas one-third of traditional fee-for-service physicians are in this group. Traditional fee-for-service physicians were more polarized, with a very high percentage in the 1-1.9 visit category and a substantial percentage at the other end of the spectrum. Of all physicians seeing their patients 6 or more times, 82% were in the traditional fee-for-service payment model. One key goal of both rostering and capitation is to foster a relationship between the patient and their rostering physician (and the rostering group, who share medical records). Table 5 compares the mean percentage of patients in a physician's practice who saw only 1 physician during the year. For the system overall, there was only a modest increase, from 25.8% to 28.7%, in "unique visit patterns" between 2000/01 and 2010/11. However, there is diversity in 2010/11 between traditional fee-for-service (14.2%) and the 4 most common models (33% to 48 %). 
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Interpretation
Diversity exists across primary care models. Younger physicians and female physicians are slightly more likely, and international medical graduates are much less likely, to practice in a capitated model (Family Health Organization and Family Health Network). In addition, we found substantial geographic differences, with no capitated models found in urban areas. The noncapitated models (specifically Family Health Groups) have large practice sizes compared with other models. Among patients with multiple visits, primary care models have low percentages of patients visiting the same physician (or a physician within the same group) repeatedly, suggesting little within-group coverage, which is remarkable considering patient visits did not include unscheduled and emergency services.
The results suggest primary care reform in Ontario has successfully shifted physicians away from fee-for-service toward the newer primary care models. Most physicians who provide more traditional family medicine and who have a unique relationship with their patients (with respect to visit frequency and visit group) have transitioned to the newer models. Physicians who are relatively less active, have multiple specialties, are locums or have more unusual relationships with patients in regards to visit frequency have remained in the fee-for-service model. The fee-for-service model is somewhat polarized, with many physicians at one end of the spectrum -working fewer days per year, having small practices and seeing patients only once. Conversely, others see their patients more than 6 times a year. The Family Health Group and Comprehensive Care Management noncapitated models attract physicians with the largest practices.
Physicians in most primary care models have rostered 50%-70% of patients. However, most models contain a high percentage of patients who see physicians but are rostered neither with them nor with their group, which is more surprising for the capitated models than the non-capitated models (where rostering is voluntary). From the perspective of group integration and continuity of primary care, group-based models do not appear to be making a large impact. The Family Health Group model has the lowest percentage of patients rostered all year who saw their physician only, and the highest percentage of patients not rostered with a physician who saw both a group physician and a nongroup physician. Despite continuity being associated with high-quality care, 9-13 recent research has emphasized how continuity is threatened by limited access to specialized or readily available care.
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Limitations
The main limitation of our study is the age of the data (2010/11). The results for more recent years may be different, given the movement of physicians across primary care models. In addition, we only focused on physician and patient characteristics across primary care models, because the administrative data do not contain information on patient health. Although we have focused on the variation in physician and patient characteristics across different models, we cannot indicate how these variations may affect other aspects of the health care system, such as referrals to specialists, diagnostic testing or prescribing patterns.
Conclusion
Ontario's new primary care models appear to have been successful both in moving many physicians away from traditional fee-for-service payment models, and in enrolling the majority of Ontario patients with a physician. However, our results also suggest group-based models may not be having a large impact on team-based coverage with respect to the provision of primary care services. There also appears to be heterogeneity across practices with respect to the number of patients seen, geographic uptake (as seen by Family Health Organizations being located outside urban locations) and some physician demographics. Further research is needed on the effects of changes in primary care on patient health.
